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Abstract
Background: Research on the effects of marriage on health maintains that there is a gender-specific gradient, with
men deriving far greater benefits than women. One reason provided for this difference is the disproportionate
amount of time spent by women on housework and childcare. However, this hypothesis has yet to be explicitly
tested for these role-related time use activities. This study provides empirical evidence on the association between
role-related time use activities (i.e. housework, childcare and paid work) and self-reported health among married
men and women.
Methods: Data from the Multinational Time Use Study (MTUS) on 32,881 men and 26,915 women from Germany,
Italy, Spain, the UK and the US were analyzed. Seemingly unrelated regression (SUR) models and multivariable
logistic regression were used to estimate the association between role-related time use activities and self-reported
health among married men and women.
Results: The findings showed that education, occupation and number of children under 18 years old in the
household were the most consistent predictors of time allocation among married men and women. Significant
gender differences were also found in time allocation, with women sacrificing paid working time or reducing time
devoted to housework for childcare. Men, in contrast, were less likely to reduce paid working hours to increase
time spent on childcare, but instead reduced time allocation to housework. Allocating more time to paid work and
childcare was associated with good health, whereas time spent on housework was associated with poor health,
especially among women.
Conclusions: Time allocation to role-related activities have differential associations on health, and the effects vary
by gender and across countries. To reduce the gender health gap among married men and women, public policies
need to take social and gender roles into account.
Keywords: Marriage, Self-reported health, Gender, Cross-national, Multinational time use study, Institutional settings,
Role-related activities, Time allocation
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Background
Findings from the literature indicate that married
individuals have better physical health [1], enjoy better
mental health [2, 3], and live longer than their unmarried
counterparts [4]. There is some evidence however, that
the protective effects of marriage are unequally distributed
[5–8], with married men generally deriving greater health
benefits compared to married women [2, 3, 9, 10]. In
particular, compared to men, women have generally been
shown to have lower mental well-being, higher rates of
distress, anxiety, depression, worry, and poorer self-
reported health [10–13].
Earlier studies have also identified several explanatory
factors linked to gender inequity in health among married
people. Married women have been shown to experience
greater vulnerability to behavioral and psychological
health conditions [14], which in turn negatively impact
their health. Examples of the explanatory factors include
the size of the household, the gender wage gap and socio-
economic status as measured by education, income, and
occupation [10, 11, 15, 16]. Several studies suggest that
socioeconomic status is often lower among women,
exposing them to higher levels of stress, and consequently
to more health adversities than men [17]. Notwithstanding
the importance of these previously identified factors in
explaining the gender disparity in health, they do not fully
explain the observed variations. As such, the question still
remains as to why women are more likely to report poor
health, but men are overrepresented in early mortality
rates, the so-called ‘health-survival paradox’. Differences
in role-related time use activities are often cited as expla-
nations for this phenomenon. For instance, prior studies
have shown that time pressure is negatively associated
with health, and that women are more often exposed to
conditions exacerbating these associations [3, 10, 11, 15].
The “double burden” of work hypothesis has also been
put forward as an explanation for the observed gender-
specific inequalities in health. According to this hypoth-
esis, the combination of paid work and unpaid work (i.e.,
housework and childcare) among women leads to greater
stress and a greater sense of inequity, which may in turn
negatively impact health [3, 10, 11, 15]. Moreover,
although there is increased participation of women in the
paid labour market, numerous studies have indicated that
they are still largely responsible for household and child-
care tasks [16–18]. This unequal distribution of unpaid
work is evident even among women who earn significantly
higher wages than their husbands [17]. There is also ex-
tensive literature suggesting that cross-national differences
in institutional policies may influence the gendered pat-
terns of time allocation [19–23], and thus the gendered
disparities in health. Whilst this study does not aim to
provide further evidence on this aspect, it is important to
note that institutional policies play a role in determining
the time-specific allocation of men and women by either
increasing or decreasing the cost and time devoted to
unpaid housework, childcare and paid work [12, 13, 24].
Despite the theoretical support and empirical evidence
indicating that, (i) time pressure contributes to stress
and therefore poor health; (ii) there are gendered and
cross-national differences in time allocation [18–21];
and (iii) time allocation is associated with health [12, 13,
22], specific time allocation to role-related activities has
remained largely untested as an explanatory factor for at
least some of the observed disparities in health among
married men and women [23].
Depending on the characteristics of various time use
activities, different roles may have beneficial or detri-
mental health effects. Apart from economic rewards and
independence, paid work has been shown to be associ-
ated with better physical and mental health, and a lower
risk of long-term illness [25]. In contrast, the relation-
ship between unpaid housework and health remains
unclear. Unpaid housework is undeniably more routin-
ized and is associated with less direct economic rewards
compared to paid work. While some people may gain a
sense of autonomy and satisfaction from being able to
arrange their day as they wish, or enjoy the immediate
satisfaction derived from completing a task such as
cleaning or doing the laundry [10], the routine nature of
these activities may lead to boredom and an erosion of
self-worth, which could subsequently negatively impact
health [24]. As with paid work and housework, childcare
may have a positive as well as a negative impact on the
health of married men and women. Childcare is related
to a substantial loss in income, reduced returns from
education, a general reduction in human capital, increased
housework [26] and economic strain [14, 27]. Yet, a num-
ber of studies have found that children are associated with
a more fulfilling and happier life [28–31], which by exten-
sion may improve overall health [24].
An interrelationship between the various role-related
time use activities has also been shown in previous stud-
ies. Childcare has been noted to resemble paid work
because it is difficult to substitute, unlike other forms of
time use activities [20]. Whilst unpaid housework might
be replaced with paid domestic help, some aspects of
childcare may be difficult to outsource due to the
economic costs, the time that the tasks require, and the
type of tasks [20]. Nevertheless, there are also studies
indicating similarities between childcare and other forms
of unpaid housework that do not have economic
rewards, although the role requires an enormous
amount of effort [18, 20, 21].
An investigation into these role-related time use activities
among married men and women is warranted, because, to
our knowledge, the effects related to role-related time use
allocation and overall health remains understudied. Thus,
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improving our understanding of the factors which influence
the general health and well-being of married men and
women may have important implications for health inter-
ventions. Given that self-reported health has been shown to
be a valid predictor of morbidity and mortality, it presents a
suitable measure for exploring these relationships [32, 33].
In an effort to fill the knowledge gap described above,
we examined the impact of role-related time use alloca-
tion on health among married men and women and the
factors that determine how they chose to allocate their
time to these activities. More specifically, we investigated
the impact of time allocated to paid market work,
unpaid housework, and childcare on self-reported health,
and examined whether the effects vary by gender and
across countries. This study seeks to contribute to the
current scholarship on the unequal health benefits of
marriage among men and women, and to unravel the
socio-economic factors that may explain the ‘health-sur-
vival paradox’ [23]. To investigate these factors, two
research questions were addressed:
(1) What are the determinants of role-related time use
allocation among married men and women, and
does this differ across countries?
(2) To what extent does role-related time use allocation
determine gender differences in health among
married men and women, and does this differ
across countries?
Methods
Data and sample
The analysis was based on data from the Multinational
Time Use Study (MTUS, version W53). MTUS is a large
cross-national and comparative database from 25
countries that is collated and organized by the Centre
for Time Use Research at the University of Oxford. The
respondents (referred to as diarists) reported total time
spent on activities during the day in 10 or 15min intervals
for up to a total of 1440min (24 h). This information was
subsequently harmonized across multiple surveys and
coded into 41 activities. For the purpose of this study,
three indicators of role-related time use activities were
examined (see Additional file 1: Table S1).
In addition to the time-use information, the data con-
tains information on the current health status, as well as
the socioeconomic and demographic characteristics of
the diarists.
Across all the countries time-use data was recorded in
10–15min intervals, but the number of days for record-
ing the diaries differed across countries. For example in
Italy, Spain and the US, respondents reported time use
on a randomly assigned day of the week whilst in the
UK reporting was carried out on 2 days - 1 week day
and one weekend day. In the European countries, the
diaries were self-administered, and completion was
followed by a personal visit from the study staff. In the
US, diaries were collected through a variety of proce-
dures, including return mail, telephone interviews and
personal visits.
The sample for this study was restricted to married re-
spondents reporting a total of 1440 min of activities on
the day of the diary. After considering the mean age of
first marriage and first births, as well as the life course
stage at which most individuals are involved in the
balancing of family and work life, the final sample
comprised 32,881 men and 26,915 women aged 20 to
60 years.
The study sample was also restricted to the following
five countries: United Kingdom (survey year 2000, N =
7337); USA (survey year 2003, N = 12,314); Spain (survey
year 2002/2003, N = 12,018); Italy (survey year 2002, N =
11,655); and Germany (survey year 2001, N = 16,514).We
selected these countries because only a few of the
participating countries had information on self-reported
health. The second reason was strategic. We selected
countries with different institutional policies as well as
different policies relating to gender norms and women’s
participation in paid work, so that we could identify
potential cross-national differences and the influence of
public policies on time-allocation and subsequent health
outcomes.
Dependent variable
The primary outcome measure, self-reported health, was
derived from the participants’ responses to a single item,
“How is your health in general; would you say that it is
….?” The responses ranged from zero (poor) to three
(very good). From this we created a binary variable “good
heath”, with individuals reporting “good” or “very good”
health being accorded a “1″, and those reporting “poor”
or “fair health” a “0″, as done in other studies [34].
Independent variables
The independent variables were time spent on three
groups of role-related time use activities, namely,
unpaid housework, childcare, and paid market work,
each measured in hours per day. Time allocated to each
of these activities was estimated by calculating the total
number of hours the diarists reported to spend on the
various clusters of activities. Unpaid housework included
all activities such as cooking, gardening, shopping, doing
the laundry, maintenance, repair works, bookkeeping,
odd jobs around the house and domestic travel. The
coding of this indicator was based on the so-called “third
party criterion” ([35]:11). This method categorizes any
activity that might be delegated to a paid worker as a
productive activity, whilst non-productive activities are
those for which it is not possible to buy services (e.g.
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eating and sleeping) ([35]:11). Childcare encompasses
time spent caring for a child and other care related
activities such as food preparation and feeding a child
(breastfeeding), putting a child to bed, taking a child for
a walk or reading to a child. Paid market work includes
time spent on activities such as paid work done from
home, a second job and travel to/from work.
Control variables and possible confounders
In line with the recommendations of the Commission on
the Social Determinants of Health [36], and earlier empir-
ical studies [10, 11, 16] gender, education, occupation,
employment status, number of children in the household
under the age of 18 years (categorized as none, 1–3 and 3
or more children), household size, age, and age squared
were included as control variables and possible con-
founders. Occupation was categorized according to the
2010 Standard Occupation Classification (SOC) system
[37] and was included in the models as an interaction with
mean number of hours spent in paid market work.
Statistical analysis
The analysis was done in a stepwise manner. We first
conducted descriptive analyses of the included variables
by gender and country. These are expressed in percent-
ages alongside means and standard deviations (SD)
where relevant. In the second step, a cross-equation
covariance matrix was used to assess the association
between the different role-related time use activities by
gender and across countries. The next step in the
analysis was to test whether these role-related time use
activities were independent of each other, using the
Bruesch-Pagan test. The results indicated a clear depend-
ence across these indicators, suggesting that the decision
to allocate time to unpaid market work, unpaid household
work and childcare is a simultaneous decision, reflecting
the tradeoffs necessary for individuals to maximize their
time. We therefore proceeded to implement a series of
seemingly unrelated regression (SUR) to estimate whether
time allocated to paid work, unpaid housework and child-
care varied by socio-demographic and economic condi-
tions, and if so, to what extent. In its simplest form, a SUR
model may be expressed mathematically as j = 1…m linear
regression equations for i = 1…N individuals. The jth
equation for individual i is
yij ¼ x
0
ij þ β j þ μij
With all the observations stacked, the model for the
jth equation can be written as
y j ¼ x
0
j þ β j þ μ j
The m equations can be stacked into an SUR model in
which the error terms are assumed to have zero means,
to be independent across individuals and to be homosce-
dastic. For a given individual, the errors are correlated
across equations.
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The models indicate that the equations in M are
linked through their error structures. This step in the
analysis is integral, given that time resources are limited
to 24 h or 1440min per day, and time devoted to any
given activity influences allocation to all other activities.
Unlike normal regression, SUR models allow us to cap-
ture the interdependence of this decision making
process. This is because the errors related to the alloca-
tion of time across the three role-related activities being
investigated are correlated. Taking the correlation of the
errors into account increases the precision of the coeffi-
cients and the standard errors [38, 39].
Finally, multivariable binary logistic regression was ap-
plied to investigate the relationship between time allo-
cated to paid work, unpaid household work, childcare,
and self-reported health. The binary logit model esti-
mated the probability of the dependent variable (self-re-
ported health) to be 1 (Y = 1), which is expressed
mathematically as follows:
pr Y ¼ 1jxð Þ ¼ exp xβð Þ
1þ exp xβð Þ
All statistical analyses were performed in Stata version
12.
Results
Descriptive results
The descriptive statistics for men and women for each
country are shown in Tables 1 and 2. We found gender
differences in age, education, occupation and household
size, but there were also marked cross-national differ-
ences. Married men in the study were slightly older than
women. The proportion of diarists with a tertiary educa-
tion in the five countries ranged from 10.4 to 68.0% for
men and from 14.5 to 71.2% for women, with the US
having the highest proportions of tertiary educated men
and women, and Italy the lowest for both men and
women. The majority of the diarists reported living in a
three-person household.
Time use allocation varied remarkably by gender and
across countries. Overall, women allocated more time to
housework and childcare activities than men, while men
devoted more time to paid work. Across all countries,
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Table 1 Description of the study sample among married men (in percentages, means and SD) by country
Germany Italy Spain UK USA
Mean / % SD Mean/ % SD Mean/ % SD Mean/ % SD Mean/ % SD
Time use (allocation)
Paidwork hours/day 4.71 4.28 4.47 4.31 5.79 4.46 4.22 4.58 4.79 4.68
Less than 1 39.3% 42.5% 31.9% 48.8% 41.4%
1 to 5 8.5% 8.0% 4.9% 6.7% 9.0%
> 5 to 8 21.6% 21.9% 23.0% 14.6% 16.3%
> 8 30.6% 27.6% 40.2% 29.8% 33.3%
Childcare hours/day 0.32 0.76 0.41 0.91 0.36 0.89 0.36 0.90 0.71 1.39
Less than 1 (ref) 87.3% 83.0% 85.9% 86.7% 75.3%
1 to 3 10.7% 13.7% 11.2% 10.2% 17.5%
> 3 to 6 1.9% 3.1% 2.8% 2.8% 5.9%
> 6 0.1% 0.2% 0.2% 0.3% 1.4%
House work hours/day 2.59 2.46 1.67 2.10 1.58 2.00 2.62 2.54 2.91 2.88
Less than 1 (ref) 29.5% 50.9% 51.3% 33.7% 31.4%
1 to 3 36.0% 27.2% 29.2% 30.5% 29.8%
> 3 to 6 24.8% 17.1% 15.4% 24.4% 24.1%
> 6 9.8% 4.8% 4.0% 11.4% 14.8%
Occupation
Management 28.7% 29.5% 35.1% 50.1% 39.4%
Service 1.1% 4.6% 1.3% 0.6% 4.0%
Sales & Office Work 39.6% 17.6% 13.5% 12.4% 15.0%
Natural, Construction & Maintenance 12.9% 36.0% 40.2% 27.0% 31.1%
Production, Transport & material moving 3.7% 3.3% 4.4% 1.5% 0.8%
Military specialization 14.0% 3.3% 4.2% 1.1% 3.3%
Self employment non-professionals – 5.7% 1.3% 7.3% 6.5%
Age 42.47 9.68 43.39 8.40 43.75 8.84 42.23 10.12 41.77 9.25
20–29 10.6% 4.7% 5.5% 11.6% 10.3%
30–39 25.0% 30.3% 28.5% 31.0% 31.8%
40–49 39.3% 38.1% 37.1% 28.2% 35.1%
50+ 25.1% 26.9% 29.0% 29.2% 22.8%
Education
Incomplete Sec. or less 7.2% 11.3% 17.4% 32.2% 7.7%
Secondary completed 46.9% 78.3% 56.6% 39.5% 24.3%
Tertiary Completed or above 45.9% 10.4% 26.0% 28.4% 68.0%
Household size 3.35 1.26 3.59 1.00 3.72 1.13 3.31 1.23 3.69 1.24
1 Member 8.3% 0.0% 0.0% 0.2% 0.2%
2 Members 16.9% 14.3% 14.1% 32.4% 19.2%
3+ Members 74.9% 85.7% 85.9% 67.4% 80.8%
Number of children < 18 0.86 0.91 0.94 0.98 1.00 0.95 1.04 1.14 1.49 1.17
0 43.0% 43.7% 37.9% 44.1% 24.1%
1 to 3 52.7% 50.8% 57.0% 44.9% 59.1%
3+ 4.3% 5.5% 5.1% 10.9% 16.9%
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Table 2 Description of the study sample among married women (in percentages, means and SD) by country
Germany Italy Spain UK USA
Mean / % SD Mean/ % SD Mean/ % SD Mean/ % SD Mean/ % SD
Time use (allocation)
Paidwork hours/day 3.06 3.55 3.03 3.56 4.30 3.81 2.38 3.51 3.63 4.08
Less than 1 50.2% 52.4% 36.6% 63.6% 49.3%
1 to 5 17.4% 13.1% 14.2% 10.3% 10.9%
> 5 to 8 19.7% 24.2% 33.0% 15.5% 19.7%
> 8 12.7% 10.4% 16.3% 10.6% 20.1%
Childcare hours/day 0.56 1.12 0.72 1.37 0.71 1.39 0.72 1.42 0.99 1.58
Less than 1 79.5% 75.2% 75.0% 75.0% 66.8%
1 to 3 15.5% 16.7% 17.4% 17.5% 22.3%
> 3 to 6 4.5% 6.9% 6.4% 6.0% 9.1%
> 6 0.5% 1.2% 1.2% 1.4% 1.8%
House work hours/day 4.07 2.53 4.76 2.66 4.04 2.40 4.33 2.55 4.11 3.01
Less than 1 8.8% 5.9% 8.0% 8.5% 13.2%
1 to 3 27.6% 20.2% 26.8% 24.5% 29.7%
> 3 to 6 43.2% 44.8% 46.7% 41.7% 32.3%
> 6 20.5% 29.1% 18.5% 25.3% 24.8%
Occupation
Management 35.8% 30.5% 35.8% 33.7% 35.9%
Service 1.1% 18.5% 7.5% 8.8% 16.1%
Sales & Office Work 53.5% 26.1% 44.2% 46.5% 34.9%
Natural, Construction & Maintenance 2.0% 9.8% 6.5% 6.5% 7.8%
Production, Transport & material moving 1.6% 3.2% 5.0% 0.5% 0.3%
Military specialization 5.9% 1.2% 0.6% 0.9% 0.6%
Self employment non-professionals – 10.7% 0.5% 3.2% 4.5%
Age 41.58 9.16 41.45 8.66 41.25 8.85 41.15 10.34 41.05 9.41
20–29 10.1% 8.6% 9.7% 14.8% 12.2%
30–39 28.5% 35.3% 34.7% 30.6% 33.7%
40–49 40.8% 35.3% 35.5% 28.2% 32.7%
50+ 20.5% 20.8% 20.1% 26.3% 21.4%
Education
Incomplete Sec. or less 10.8% 8.4% 14.7% 34.5% 5.4%
Secondary completed 59.1% 77.1% 52.4% 37.3% 23.5%
Tertiary Completed or above 30.1% 14.5% 32.9% 28.2% 71.2%
Household size 3.08 1.20 3.43 0.99 3.59 1.12 3.28 1.22 3.54 1.20
1 Member 8.9% 0.0% 0.0% 0.3% 0.0%
2 Members 25.2% 18.6% 17.7% 33.9% 22.9%
3+ Members 65.8% 81.4% 82.3% 65.8% 77.1%
Number of children < 18 0.82 0.88 0.80 0.92 0.92 0.92 1.00 1.13 1.31 1.12
0 44.5% 49.9% 40.9% 46.1% 28.9%
1 to 3 51.9% 46.5% 54.8% 43.4% 57.8%
3+ 3.6% 3.6% 4.3% 10.5% 13.4%
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married women spent on average 4 h per day on house-
work activities, with the highest mean time of 4.76 h per
day being observed for women from Italy. Regarding
time allocated to childcare, women in the US devoted
almost an hour to this activity (0.99 h per day), while the
least time devoted to childcare was observed in Germany
(0.56 h per day or approximately 30 min). Time devoted
to paid work activities also varied considerably between
married men and women and across countries. The
most time devoted to paid work among married men
was found in Spain (on average 5.79 h per day) and the
least in the UK (on average 4.22 h per day). Similarly,
women in Spain devoted the most time to paid work (on
average 4.30 h per day) and those in the UK the least (on
average 2.38 h per day).
Dependence across time use activities
Results of the cross-equation covariance matrix for the
error components, in which the role-related time use
activities were examined by gender and across the
countries, indicate that trade-offs were required for time
allocation (Table 3). This was shown by the small chi-
square value (along with the associated p-value), indicat-
ing that the null hypothesis is true – that is, the variances
are all equal. The error components for paid work is
correlated with reduced housework among women and
ranged from r = − 0.422 (Germany) to r = − 0.564 (United
States). The correlation among men ranged from r = −
0.424 (Italy) to r = − 0.548 (United States). The results also
indicated trade-offs between paidwork and childcare, but
these were less strongly correlated. Similarly, there was lit-
tle or no evidence of a trade-off in time allocated from
housework to childcare among women. The correlation
ranged from r = − 0.001 (Spain) to r = 0.033 (Germany).
The picture is rather different for men, whereby there is
some indication that these two role-related time use activ-
ities were correlated in the United States (r = − 0.006) and
Spain (r = 0.069).The results indicated a correlation be-
tween a reduction in childcare and more housework
among men in the four European countries but not in the
United States, where less childcare was correlated with a
marginal reduction in housework.
Determinants of time allocation by gender and across
countries
Education
Figure 1a-e presents the results of analyses examining
the role of education as a predictor of time allocation
among married men and women. The effects varied by
gender and across countries. Education was associated
with a reduction in time allocated to childcare among
married women in Italy, Spain, the UK and the US. In
contrast, education was associated with an increase in
time women devoted to childcare in Germany (Fig. 1b).
Regarding unpaid housework, education did not predict
significant changes among women from Spain, the UK
and the US. While it predicted a reduction in time
allocation in Italy, it was shown to be associated with an
increase in time allocation in Germany.
Table 3 Cross-equation correlation matrix for error components for role-related activities, by men and women and across countries
Women Men
Paid
Work
House
Work
Childcare Breusch-Pagan test
of independence
Paid
Work
House
Work
Childcare Breusch-Pagan test
of independence
Germany Paid Work 1.000 chi2(3) = 1201.433,
Pr = 0.0000
1.000 chi2(3) = 1594.540,
Pr = 0.0000
House Work −0.422 1.000 −0.472 1.000
Childcare −0.125 0.033 1.000 −0.153 0.034 1.000
Italy Paid Work 1.000 chi2(3) = 1116.074,
Pr = 0.0000
1.000 chi2(3) = 1522.582,
Pr = 0.0000
House Work −0.480 1.000 −0.424 1.000
Childcare −0.154 0.006 1.000 −0.176 0.062 1.000
Spain Paid Work 1.000 chi2(3) = 1082.527,
Pr = 0.0000
1.000 chi2(3) = 1818.942,
Pr = 0.0000
House Work −0.466 1.000 − 0.453 1.000
Childcare −0.155 − 0.001 1.000 −0.179 0.069 1.000
UK Paid Work 1.000 chi2(3) = 1010.481,
Pr = 0.0000
1.000 chi2(3) = 1134.302,
Pr = 0.0000
House Work − 0.505 1.000 − 0.539 1.000
Childcare −0.139 0.004 1.000 −0.175 0.055 1.000
US Paid Work 1.000 chi2(3) = 1945.878,
Pr = 0.0000
1.000 chi2(3) = 2140.720,
Pr = 0.0000
House Work −0.564 1.000 −0.548 1.000
Childcare −0.122 −0.015 1.000 −0.177 −0.006 1.000
The Breusch-Pagan test of independence indicates that the residuals across all role-related activities is dependent, and this signals that the SUR models were the
most efficient means of estimating the current models
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The impact of education on time allocation among
married men differed from that of women in two
regards. Firstly, the impact of education on childcare
and unpaid housework was weak and appeared to influ-
ence time allocation for only two countries, Italy and
Spain. In Italy, education was associated with a signifi-
cant reduction in time allocated to paid work and child-
care, but had no impact on housework. In Spain, it was
associated with a reduction in time allocated to paid
work. But with significant increases in time devoted to
unpaid housework and childcare. Among men from
Germany, the US and the UK, education appeared to
have no significant impact on their time allocation.
The number of children in the household under the age of
18
The number of children in the household under the age
of 18 years and role-related time allocation (Fig. 2a-e)
indicated a reduction in time devoted to paid work and
unpaid household work among women in Italy and the
US. However, among women in Germany and the UK,
the number of children in the household under the age
of 18 years was associated with increased unpaid house-
hold work. Among men in Italy, Germany, the US and
the UK, the number of children in the household under
the age of 18 years did not appear to change the time
allocated to paid work or unpaid housework. In Spain
on the other hand, while time allocation to paid work
among married men did not change, a slight reduction
in unpaid housework in households was observed when
the number of children under 18 years old was consid-
ered. Overall, the results indicated small but significant
incremental increases in time devoted to childcare
among men across the five countries analysed when the
number of children under 18 is considered.
Occupation
The estimates for gender and cross-national variations
concerning average time allocation by occupation is pre-
sented in Fig. 3a-e. Unlike the other factors explored,
the mean number of hours devoted to various occupa-
tions and its overall effect on time allocation among
married women was inconsistent across the countries
examined. For instance, the results showed that the
mean number of hours spent in a specific occupation
did not have a significant impact on paid work or child-
care among women in Italy. There was rather some indi-
cation that time allocation to paid work, across all
occupations, significantly reduced unpaid household
work. This was however not the case among women in
Fig. 1 a-e Estimated effect of education on time allocated to paid work, household work and childcare among married men and women, by
country. Notes: Models included adjustment for age, age squared, number of children under 18 in the household, household size and mean
hours by occupation. Time allocation is measured in minutes per day, and selection bias is corrected using Mills-ratio
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Germany, where unpaid household work was generally
predicted to increase regardless of occupational type.
One occupational group did not conform to this pattern,
as the estimates for women working in Sales and Natural
Resources, Construction, & Maintenance in Germany in-
dicated that time devoted to childcare was reduced as
the mean number of hours spent in paid work increases.
The predicted reduction was however small in magni-
tude. The patterns regarding the mean number of hours
by occupational type further indicated an increase in
time devoted to household work and childcare among
women in Italy and the UK. Among women in the US,
mean number of hours by occupational type had little or
no impact on time allocation. However, mean hours by
occupational type for women in Spain appeared to have
a significant influence on time allocation, with reduc-
tions in paid work and childcare, and an increase in
housework.
Among men, there was no clear relationship be-
tween mean number of hours allocated to various oc-
cupations and time devoted to paid work, housework
and childcare.
The full model estimates for gender and cross-national
variations can be found in the supplementary appendix
SA1, SA2, SA3, SA4 and SA5.
Time allocation and self-reported health by gender and
across countries
The results of the adjusted OR and 95% CI for the
associations between role-related time use activities and
self-reported health by gender and country are shown in
Tables 4 and 5.
In general, we observed gender and cross-national
differences in the associations between time allocated to
paid work, childcare, housework and self-reported
health. Among women, paid work was associated with
good health in Germany, Spain and the UK, but not in
Italy and the US (Table 4). The largest difference in the
association between time allocation to paid work and
health was found in the UK. Married women from the
UK who spent between 5 and 8 h per day on paid work
had higher odds (OR = 2.72; 95% CI = 1.99–3.72) of
reporting good health compared to those who spent less
than 1 h.
The effect of time spent on childcare activities on self-
reported health was mixed. In Germany, Spain and the
UK, more time devoted to childcare was associated with
good self-reported health. However, for Italy and the US,
there seemed to be a threshold effect. In Italy, women
who dedicated most of their day to childcare (> 6 h per
day) reported better health compared to those who
Fig. 2 a-e Estimated effect of number of children younger than 18 on time allocated to paid work, household work and childcare among
married men and women, by country. Notes: Models included adjustment for age, age squared, education, household size and mean hours by
occupation. Time allocation is measured in minutes per day, and selection bias is corrected using Mills-ratio
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Table 4 Multivariable associations between good self-reported health and time allocation among married women by country
Germany Italy Spain UK USA
aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)
Time use (allocation)
Paidwork hours/day
Less than 1 (ref)
1 to 5 1.06 (0.90–1.23) 0.87 (0.71–1.07) 1.14 (0.89–1.46) 1.77 (1.31–2.40) 0.96 (0.66–1.39)
> 5 to 8 1.22 (1.03–1.44) 0.87 (0.72–1.06) 1.17 (0.94–1.46) 2.72 (1.99–3.72) 0.88 (0.63–1.23)
> 8 1.17 (0.95–1.44) 0.77 (0.59–1.01) 1.47 (1.11–1.96) 2.65 (1.83–3.83) 0.87 (0.61–1.25)
Childcare hours/day
Less than 1 (ref)
1 to 3 0.91 (0.78–1.07) 0.91 (0.75–1.10) 1.27 (0.99–1.62) 1.24 (0.95–1.62) 1.20 (0.90–1.59)
> 3 to 6 1.11 (0.83–1.47) 0.88 (0.66–1.17) 1.83 (1.17–2.86) 1.66 (1.07–2.58) 1.68 (1.02–2.77)
> 6 1.36 (0.56–3.27) 1.05 (0.51–2.17) 1.22 (0.50–2.93) 2.37 (0.91–6.17) 0.92 (0.39–2.17)
House work hours/day
Less than 1 (ref)
1 to 3 1.21 (0.98–1.49) 0.74 (0.53–1.04) 1.35 (0.97–1.88) 1.17 (0.81–1.68) 1.14 (0.82–1.59)
> 3 to 6 1.23 (0.99–1.51) 0.71 (0.52–0.99) 1.13 (0.82–1.54) 1.26 (0.88–1.80) 1.31 (0.93–1.87)
> 6 1.15 (0.91–1.45) 0.55 (0.39–0.78) 1.11 (0.78–1.57) 1.69 (1.16–2.47) 1.20 (0.82–1.78)
Observations 8123 4554 4515 3865 5858
Adjusted by age, age squared, education, number of children under 18 in the household, household size, mean hours spent on various occupations. Time
allocation is measured in hours per day. Selection bias corrected using mills-ratio
CI 95% confidence interval, aOR Adjusted odds ratios
Fig. 3 a-e Estimated effect of mean hours by occupation on time allocated to paid work, household work and childcare among married men
and women, by country. Notes: Models included adjustment for age, age squared, education, number of children under 18, and household size.
Time allocation is measured in minutes per day, and selection bias is corrected using Mills-ratio
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dedicated less time to childcare. In contrast, women
from the US who devoted a larger part of their day to
childcare had higher odds of reporting poor health
(OR = 0.92; 95% CI = 0.39–2.17). With regards to unpaid
household work, an association with better health was
observed in all countries except Italy, where more time
devoted to this activity was associated with poor self-
reported health (OR = 0.55; 95% CI = 0.39–0.78).
Among men, time devoted to paid work was associated
with good health in all countries, except Italy, where
mixed results were observed (Table 5). For instance, mar-
ried men in Italy who spent (> 8 h per day) on paid work
had lower odds (OR = 0.94; 95% CI = 0.79–1.12) of report-
ing good health compared to those who spent less than 1
h. The magnitude of the health association for paid work
was stronger in the UK (OR = 2.57; 95% CI = 1.92–3.44)
compared to the other countries.
Time spent on childcare (1–3 h per day) was associ-
ated with good health in Italy (OR = 1.05; 95% CI =
0.88–1.25), Spain (OR = 1.16; 95% CI = 0.92–1.45), the
US (OR = 1.50; 95% CI = 1.11–2.01), and the UK (OR =
1.13; 95% CI = 0.80–1.59), but not in Germany (OR =
0.93; 95% CI = 0.78–1.11). In contrast to the US where
housework is associated with good health, the results in-
dicated that time devoted to housework is associated
with poor health in Italy and Germany. The effect of
housework on health among men in Spain and the UK
was reversed. The results indicated that allocating more
time to housework activities was associated with better
self-reported health among men in the UK. Compared
to those men in the UK devoting less than 1 h per day
to housework activities, those devoting more than 6 h
per day were more likely to report good health (OR = 1.35;
95% CI = 0.95–1.92). In contrast, more time devoted to
housework among men in Spain is associated with poor
health (OR = 0.82; 95% CI = 0.61–1.09).
Discussion
As far as we know, this is the first study to explore the
simultaneous impact of three role-related time use
activities (paid work, household work and childcare) on
self-reported health among married men and women in
four European countries and the US. In addition, we exam-
ined gender and cross-national differences in the determi-
nants and patterns of role-related time use allocation
among this group.
Across all countries, the descriptive results showed
that married women allocated more time to unpaid
housework and childcare than married men. Men, in
contrast, allocated more time to paid work, which is
consistent with previous literature [3, 10, 11, 16]. Add-
itionally, the results from both the descriptive statistics
and the Breush-Pagan test of interdependence indicated
that married men and women are generally required to
Table 5 Multivariable associations between good self-reported health and time allocation among married men by country
Variables Germany Italy Spain UK USA
aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)
Time use (allocation)
Paidwork hours/day
Less than 1 (ref)
1 to 5 1.03(0.84–1.25) 0.93(0.75–1.14) 1.01(0.77–1.32) 2.35(1.52–3.65) 1.12(0.77–1.62)
> 5 to 8 1.12(0.94–1.33) 1.10(0.93–1.30) 1.68(1.38–2.04) 2.54(1.82–3.53) 1.07(0.78–1.47)
> 8 1.16(0.97–1.38) 0.94(0.79–1.12) 1.67(1.39–2.02) 2.57(1.92–3.44) 1.10(0.81–1.50)
Childcare hours/day
Less than 1 (ref)
1 to 3 0.93(0.78–1.11) 1.05(0.88–1.25) 1.16(0.92–1.45) 1.13(0.80–1.59) 1.50(1.11–2.01)
> 3 to 6 0.72(0.50–1.05) 1.03(0.74–1.45) 1.60(1.00–2.55) 0.79(0.45–1.39) 1.19(0.76–1.87)
> 6 0.48(0.12–1.98) 1.17(0.33–4.23) 0.68(0.19–2.44) 0.50(0.12–2.05) 1.23(0.49–3.12)
House work hours/day
Less than 1 (ref)
1 to 3 0.95(0.83–1.09) 0.91(0.80–1.04) 1.08(0.93–1.25) 0.99(0.77–1.28) 1.18(0.93–1.51)
> 3 to 6 0.96(0.83–1.09) 0.92(0.78–1.08) 1.05(0.87–1.26) 1.08(0.82–1.42) 1.10(0.83–1.45)
> 6 0.94(0.76–1.16) 0.92(0.71–1.20) 0.82(0.61–1.09) 1.35(0.95–1.92) 1.14(0.81–1.60)
Observations 8309 7101 7503 3512 6456
Adjusted by age, age squared, education, number of children under 18 in the household, household size, mean hours spent on various occupations. Time
allocation is measured in hours per day. Selection bias corrected using mills-ratio
CI 95% confidence interval, aOR Adjusted odds ratios
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make trade-offs on time allocated to various activities,
whether paid work, unpaid housework or childcare. One
of the more consistent findings is, that the allocation of
more time to childcare led to a reduction in time
allocated to paid work or housework. There were how-
ever significant gender differences, with women usually
trading paid working time or reducing some of the time
devoted to housework in order to take a greater role in
childcare. Men, meanwhile, were generally less likely to
reduce paid working hours, but instead reduced time
spent on housework.
These results are in line with earlier studies, which
demonstrated that increased participation in paid labour
market by women leads to a reduction in time allocated
to housework and even to leisure, but not in the time
spent on childcare [19–21]. Men, on the other hand,
maintained their number of hours in paid work, but aug-
mented the time women spent on childcare [19–21].
Another important finding, is that women were more
likely to compensate for paid working time when com-
pared with men. This is most apparent in Germany, the
UK and the US, where women performed significantly
more household work compared to men.
The SUR models, which examined the determinants of
role-related time use activities, indicated that level of
education, mean number of hours by occupation and
the number of children under the age of 18 in the
household were important predictors of time allocation
but this varied both by gender and across countries. It is
particularly important to note how women chose to
allocate their time. With the exception of Germany, edu-
cation predicted a reduction, in fact, the lowest average
time allocated to childcare among women in all coun-
tries. In contrast, education predicted an increase in time
spent on childcare among men in Italy and Spain, but a
reduction in time allocated to this activity in the other
three countries. Despite the variations, the general trend
was that time allocation was associated with an increase
in time devoted to childcare for both men and women.
In contrast, occupation was not a consistent predictor of
time allocation.This result is self-explanatory in that
time determinants may be based on individual level
characteristics such as an individual’s dedication to his/
her role, the type of company (public or private), and
the general working culture in the organization, among
other factors.
In the current study, the relationship between time al-
located to various role-related time use activities and
self-reported health among married men and women
was not consistently statistically significant across the
countries. This finding was unexpected given that earlier
studies have suggested that there are gender disparities
in the association between self-reported health and role-
related time use activities [12, 13, 24]. We nevertheless
believe that this finding should not be viewed as
evidence of the lack of an association. Rather, the lack of
significance may be explained as an artefact of the data
explored. There are several explanations for the lack of
significant associations. The first is that as shown by the
results of the descriptive statistics, there was little vari-
ation in self-reported health by gender. This result may
also be an artefact of the data. It is possible that the
study population comprises individuals that are ‘healthy’,
thereby leading to selection bias. Another explanation
could be that the role-related time use activities are in-
directly related to health outcomes. The current analyses
however did not allow for the assessment of this aspect.
In a recent study, Adjei and colleagues [24], found that
stress, in the form of time pressures, negatively impacts
health. This suggests that it may not be the specific time
use activity that impacts health, but the combination of
activities and/or the trade-offs that individuals have to
make, and whether or not this leads to increased stress.
On the other hand, there were significant within
gender differences in self-reported health across coun-
tries when role-related time use allocation is examined.
The findings indicate good health reporting in Germany,
Spain and the UK among women with paid work, but
not in Italy and the US. Similarly, when the impact of
time use on childcare is examined, good health is
reported in Germany, Spain and the UK. The results for
Italy and the US rather pointed towards a threshold
effect, although in opposite directions. This result might
be an indication that women who have fulltime childcare
in Italy fare better than those who have dual roles. In
contrast, women from the US who devoted a larger part
of their day to childcare had higher odds of reporting
poor health. Housework was also shown to have a
negative impact on the health of women in Italy. The
variation in the association between role-related time
use allocations on health reporting was also observed
among men, although the patterns differed when
compared to women.
Our results suggest that the implementation of institu-
tional policies that allow for better work-life balance
might lead to a reduction in the trade-offs that women
have to make between paid work, unpaid household
work and childcare. This, in turn, might improve self-
reported health in this group. This idea is indeed not
very far-fetched, given that at least one study has shown
an association between the institutional policies of a
country and health [19]. In the said study, Eikemo and
colleagues [40] used a multilevel model to investigate
the effect of family and work related policies on self-
reported health across 21 European countries. The
authors found that 10% of the heterogeneity in health
perceptions may be attributed to the institutional set-
tings of a country. This finding indicates the importance
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of institutional policies on time allocation. For example,
women in Germany usually reduce their paid working
hours or stop working completely depending on the
number of children under the age of 18 in the house-
hold. This is because the family policies do not allow for
full-time paid work when women have small children.
Institutional policies, however, do not fully explain some
of the differences found. This becomes clear when time
use for Spain and Italy is compared. Both countries are
said to share similar conservative family-centric welfare
policies [30], yet patterns of role-related time use alloca-
tion among married people were dissimilar. This was
especially true for women, with those in Italy devoting
on average more time to unpaid work than in Spain.
Among men, smaller, less significant differences were
observed. Overall, the magnitude of the coefficients re-
lated to self-reported health varied by gender and across
countries, and the results pointed to the fact that the
female excess in health reporting might not be directly
attributable to time allocated to role-related activities.
This finding both expands on and further supports the
existing body of literature. It adds support to previous
work by suggesting that gender disparities in health
might be due to cross-national welfare policies, cultural
differences and the health measure assessed [23, 41].
The findings pointing to gendered differences in self-
reported health observed in our study is similar to that
of previous studies [12, 13, 22]. Our results expand the
current literature by providing some evidence that it is
the trade-off between the role-related activities to which
married men and women allocate their time that
explains some of the observed disparities in health. Fur-
ther, our findings contribute to the current literature by
adding knowledge related to general health among
married men and women to the existing findings on
psychological well-being [10, 16].
Study strengths and limitations
A major strength of the study is the fact that diary based
time allocation data were used. This improved the reli-
ability and accuracy of the measures included in the
study. Although it is possible to conduct such studies
using surveys relying on individual recall, this informa-
tion is generally subject to recall bias. In addition, this
study is unique because it specifically accounted for the
time allocated both in the private and public spheres
(paid work, unpaid housework and childcare) and also
explored variations for men and women from a cross-
national perspective.
The results of this study should however be inter-
preted with caution as it has some limitations. One limi-
tation of time use data is the presence of zero time
observations. This can be explained in one of two ways:
firstly, the individual was unable to undertake a given
task during the period they were supposed to record the
data, or it may be that a given activity was not relevant
for that individual. For example, some individuals may
not have recorded any childcare information because
they do not have children, or if they do, they might not
have actually performed any childcare duties on the
particular day they recorded their activities. To adjust
and correct for this potential bias, we applied the inverse
mills ratio [42] to all models.
Another limitation may be linked to the third party
criterion used to classify unpaid household work. Based
on this classification method, student activities such as
lectures and assignments are classified as unproductive,
because one cannot pay someone to study on their
behalf. The use of this measure for evaluating unpaid
housework is however widely accepted [43].
A further acknowledged limitation is the use of cross-
sectional data, which provide measurements from a
single time point. This makes it difficult to conclusively
argue the direction of the associations. Thus, we were
not able make definite claims on whether some individ-
uals work less hours because of poor health, or whether
it is poor health that makes them work less.
The final limitation related to the data that needs to
be considered is that self-reported health may be
endogenous to time allocated to various activities. This
issue has been discussed extensively in the labour supply
literature [12, 44].
Future studies
To further address the questions examined in this
study, it might be worthwhile for future studies to
consider exploring cross country institutional settings
and the health of married men and women using a
larger number of countries. In particular, an examin-
ation which includes countries from the Nordic re-
gion would contribute greatly to the development of
the literature because of the commitment of these
countries to the full employment of both sexes, and
the introduction of policies to enhance gender equal-
ity in family life and the attainment of work-family
balance.
Due to the data limitations, we were only able to esti-
mate the effects of time allocation on self-reported
health among married people in general. Future studies
should therefore assess the effects of time allocation on
self-reported health of married couples. This would
allow for more accurate estimations of the observed
gender variations in health among married people and
the impact of time allocation on role-related activities.
Finally, given that earlier studies found significant gen-
der disparities in health reporting regarding role-related
time use allocation [12, 13, 24], the current results point
to a need for further analysis.
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Conclusions
The overarching goal of this paper is to contribute to
the wider literature on gender-specific inequalities in
health by focusing specifically on health differences
among married men and women, based on time
allocated to paid work, unpaid household work and
childcare. We conclude that both men and women were
required to make trade-offs on time allocated to various
role-related activities, but this had a more negative im-
pact on the health of women. In addition, education,
time spent in various paid occupations, and the number
of children under the age of 18 in the household were
the strongest predictors of role related time-use activ-
ities. The findings varied by gender and across countries.
We nevertheless found weak support for the hypothesis
that time allocated to role-related activities has a differ-
ential association on the health of married men and
women.
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